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BACKGROUND 

[0001] The present invention relates generally to an instrument panel and, 
more particularly, to an adjustment assembly for the instrument panel. The 
adjustment assembly is of the type that generates electrical signals based on user 
inputs. 

[0002] An important function of an adjustment or knob assembly, such as 
those found on the instrument panel of an automobile, is to communicate user input 
to a controller, which then carries-out the user's commands. Currently, some 
electrical adjustment assemblies communicate user input via a group of contact 
members having living hinges, each contact member located along an arc with a 
different radius. The contact members are selectively engaged by protrusions 
located on a working side of a knob along the corresponding arcs. The protrusions 
and contact members cooperate to create different combinations of engaged and 
disengaged electrical connections, which correspond to various knob positions or 
settings. However, this type of configuration includes numerous components and 
part complexity, causing additional manufacturing steps and potential premature 
system failure. 

[0003] It is therefore desirable to reduce the part complexity and increase the 
reliability of an electrical adjustment or knob assembly. 

[0004] Another important function of an electrical knob assembly is to create a 
series of indexing points, tactile indicia, or detents that the instrument panel operator 
can feel during knob adjustment in order to indicate that a signal has been sent to 
the controller. Currently, electrical adjustment assemblies include an adjustment 
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means to send a signal to the controller and a separate indexing means to indicate 

to the user that a signal has been sent. However, this configuration may also 

include numerous components and part complexity, causing additional 

manufacturing steps and potential premature system failure. 

[0005] Therefore, it is further desirable to reduce the part complexity and 
increase the reliability of an indexing means for an electrical adjustment assembly. 

SUMMARY 

[0006] In overcoming the disadvantages of the known technology, the current 
invention provides an assembly that improves the reliability and decreases part 
complexity of an electrical adjustment or knob assembly. 

[0007] In one aspect, the current invention is a knob assembly for an 
instrument panel or other device. The knob assembly includes a generally 
cylindrical knob body having a longitudinal axis about which it is intended to rotate. 
A back face or rim of this body defines a generally wave-shaped surface having a 
series of peaks and troughs. These peaks are defined as extending away from the 
knob body in a direction generally parallel to the longitudinal axis of the knob body. 
The wave-shaped surface may be generally defined by a sinusoidal function. 
[0008] In another aspect, the knob assembly includes a first contact member 
with a first contact portion, a second contact member with a second contact portion 
and an adjustment member, such as a knob. The adjustment member includes a 
plurality of protrusions that selectively engage the first contact portion in order to 
induce a first electrical connection. The protrusions also selectively engage the 
second contact portion in order to induce a second electrical connection. 
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Additionally, at least one of the first and second contact members is configured to 
bias the adjustment member towards an equilibrium position. 

[0009] In yet another aspect, the present invention includes an adjustment or 
knob assembly having a first contact member with a first contact portion and knob 
body. A back face or rim of the knob body defines a generally wave-shaped surface 
having a plurality of peaks and troughs. The peaks selectively engage the first 
contact portion of the first contact member to induce a first electrical connection. 
The adjustment assembly may further include a second contact member with a 
second contact portion, in which case the peaks also selectively engage the second 
contact portion to induce a second electrical connection. 

[0010] Adjacent peaks on the knob body are located a predetermined 
distance apart. The first contact portions of the first contact member and the second 
contact portion of the second contact member are also located a predetermined 
distance apart; in which case the former predetermined distance is different than the 
latter predetermined distance. The knob body and the first contact portion may also 
include matting surfaces; in which case the respective matting surfaces cooperate to 
form a matting connection. Additionally, the knob assembly may include a bracket 
that rotatably receives the adjustment member, such as by receiving a plurality of 
connector arms in a snap-fit connection. 

BRIEF DESCRIPTION OF THE DRAWINGS 
[0011] Figure 1 is a plan view of a instrument panel embodying the principles 

of the present invention and showing a first adjustment assembly having a knob and 

a bezel and second adjustment assembly with the knob removed for illustration 

purposes; 
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[0012] Figure 2 is a rear perspective view of the knob shown in Figure 1 ; 

[0013] Figure 3a is a cross sectional view taken generally along line 3-3 in 

Figure 1 and showing an additional knob attached to the bezel of the second 

adjustment assembly and in a first position; 

[0014] Figure 3b is a cross sectional view taken generally along line 3-3 in 
Figure 1 and showing the knob in a second position; and 

[0015] Figure 3c is a cross sectional view taken generally along line 3-3 in 
Figure 1 and showing the knob in a third position. 

DETAILED DESCRIPTION 
[0016] Referring now to Figure 1, seen therein is a portion of an instrument 

panel 10 having both a fully-assembled adjustment assembly 12 and a partially- 
assembled adjustment assembly 12 having a knob 16 removed for illustrative 
purposes. The knob 16 is rotatably received by the bezel 14. as will be discussed 
further below, in order to communicate inputs from a user of the assembly 12 to a 
controller (not shown). More specifically, as the instrument panel user rotates the 
knob 16, electrical connections are engaged and disengaged in order to send a 
signal of the user's desired input to the controller. 

[0017] As shown by the partially assembled adjustment assembly 12 the 
bezel 14 includes a bracket 18 that rotatably receives the knob 16. The partially 
assembled adjustment assembly 12 has a first pair of contact members 26 including 
a first contact member 28 and a second contact member 30. The first and second 
contact members 28, 30 selectively engage a contact board 32 in order to form 
electrical connections. The contact board 32 may be a printed circuit board, but any 
appropriate device that permits engagement and disengagement of electrical 
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connections may be used. The contact members 28, 30 are preferably comprised of 

a plastic material; in which case the contact members 28, 30 include an electrically 

conductive portion (not shown) In order to complete an electrical circuit within the 

circuit board 32. In one alternative, the contact members 28, 30 are comprised of an 

electrically conductive material in order to complete the electrical circuit. In another 

alternative, the contact members 28, 30 contact and move an electrically conductive 

bridging member (not shown) that completes the electrical circuit. 

[0018] In the illustrated embodiment of Figure 1 , each of the contact members 

28, 30 is a generally resilient finger having a base portion 34, 36 at one end of the 

finger and a contact portion 38, 40 at the other end of finger. The base portions 34, 

36 are connected to the bezel 14 and serve as the pivoting point for the respective 

living hinges 28, 30. More specifically, the base portions 34, 36 are preferably living 

hinges permitting resilient rotation between the contact members 28, 30 and the 

bezel 14. In the illustrated embodiment of Figure 1, the bezel 14 and the contact 

members 28, 30 are formed from one unitary structure. The contact members 28, 

30 could alternatively be connected to the bezel 14 via an appropriate fastener or 

adhesive. The contact portions 38, 40 of the living hinges 28, 30 are near a free end 

of the contact members 28, 30 in order to freely pivot about the respective bases 34, 

36. 

[0019] Each of the contact portions 38, 40 preferably includes a matting 
surface such as a projection 60, 62. The projections 60, 62 are the highest-elevated 
points along a line parallel with the longitudinal axis 22. The projections 60, 62 in 
Figure 1 are generally hemispherical. 
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[0020] The bezel 14 preferably includes a second pair of contact members 66 

including a third contact member 68 and fourth contact member 70. Similarly to the 

first pair of contact members 26, the third contact member includes a contact portion 

72 and a projection 74 and the fourth contact member 70 includes a contact portion 

76 and a projection 78. Alternatively, the bezel 14 only includes the first pair of 

contact member 26. 

[0021] Referring now to Figure 2, the knob 16 includes at least one connector 
arm 20 extending along the inner surface of the knob 16 in a direction parallel with 
the longitudinal axis 22. The connector arm 20 also includes a tab 24 at one end of 
the connector arm 20 in order to form a snap-fit connection with the bracket 18. The 
knob 16 preferably includes a plurality of connector arms 20 in order to permit the 
knob 1 6 to have a consistent feel during rotation about the longitudinal axis 22. 
[0022] The knob 16 includes a front end 42 exposed to the instrument panel 
operator, a back end 44 not exposed to the instrument panel operator, and a side 
portion 46 connecting the respective ends 42, 44. The side portion 46 of the knob 
16 is preferably cylindrical-shaped with a constant radius 48 and includes a plurality 
of ridges 47 or other projections in order to improve griping of the knob 16. 
[0023] The back end 44 of the knob 16 preferably defines a wave-shaped 
surface having a plurality of peaks 52 and troughs 54. The peaks 52 are defined as 
the portions of the protrusions 50 that are located furthest from the first end 42 of the 
knob 16 along a line parallel with the longitudinal axis 22, and the troughs 54 are 
defined as the areas between the peaks 52 and that are closest to the first end 42 of 
the knob 16 along a line parallel to the longitudinal axis 22. As shown in Figure 2, 
the wave-shaped surface of the second end 44 is preferably defined by a sinusoidal 

6 



Attorney Docket No. 10541-1991 
Visteon Disclosure No. V203-0314 

function 56. This creates a consistent feel for the user during rotation of the knob 

assembly 10 and such that each predetermined angle of rotation that the knob 16 is 

rotated will cause a signal to be sent to the controller. 

[0024] The back end 44 of the knob 16 defines a plurality of protrusions 50 
extending in a direction substantially parallel to the longitudinal axis 22 of the knob 
16. When the knob 16 is connected to the bezel 14, the protrusions 50 selectively 
engage the contact portions 38, 40 of the contact members 28, 30 to induce an 
electrical connection between electrical conductors (not shown) in the contact board 
32. Therefore, as the knob 16 rotates about the longitudinal axis 22 the protrusions 
50 engage and disengage the contact portion 38, 40, thus completing and 
disconnecting electrical connections in the contact board 32. 

[0025] As shown in Figure 2, the troughs 54 of the knob 16 preferably 
includes a hemispherical receptacle 63 that receives the respective projections 60, 
62 when the peak 52 is located between the respective living hinges 28, 30. The 
receptacle 63 may have any appropriate shape and may match the shape of the 
projections 60, 62. The hemispherical receptacles 63 may operate as reservoirs for 
grease and/or dirt in order to decrease the friction between the knob 16 and the 
contact members 28, 30. 

[0026] As shown in Figure 3a, the tab 24 of the knob 16 and the bracket 18 of 
the bezel 14 form a snap-fit connection 84 in order to connect the knob 16 and the 
bezel 14. More specifically, the tab 24 and the bracket 18 each have an opposing 
face. The two faces are generally parallel to each other and generally perpendicular 
to the longitudinal axis 22 in order to engage the knob 1 6 and the bracket 1 8 with 
each other. 
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[0027] During operation of the instrument panel 10, an electrical circuit in 

selective contact with the first living hinge 28 is completed when one of the peaks 52 

is aligned with the contact portion 38 of the first living hinge 28, and the electrical 

circuit is not complete when one of the troughs 54 is aligned with the contact portion 

38 of the living hinge 28. 

[0028] The controller is preferably able to determine the direction that the 
knob 16 is being rotated based on: the timing of the contact portions 38, 40 
engaging the contact board 32; the distance between the peak 52 of one of the 
protrusions 50 and the peak 52 of an adjacent protrusion 50; and distance between 
the contact portions 38, 40 of the respective contact members 28, 30. The controller 
determining the direction that the knob 16 is being rotated will now be discussed in 
more detail. 

[0029] First of all, as shown in Figure 2, the distance between the peak 52 of 
one of the protrusions 50 and the peak 52 of an adjacent protrusion 50 is defined as 
the wave length. The wave length 58 determines the angle of rotation necessary to 
adjust the knob 16 by one setting level. For example, if the knob 16 controls volume 
for a device (not shown) the wave length 58 controls the angle of rotation that is 
necessary in order to adjust the volume level of the device by one increment. 
[0030] Secondly, referring back to Figure 1 , the projections 60, 62 contact the 

peaks 52 of the knob 16 during rotation of the knob 16. The distance between the 
projection 60 and the projection 62 is defined as the contact surface distance 64. 
[0031] Finally, the contact surface distance 64 is preferably smaller than the 
wave length 58 so the controller can determine the direction that the knob 16 is 
being rotated based on the timing of the contact portions 38, 40 engaging the 
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contact board 32. For example, when neither of the contact members 28, 30 are in 

contact with the contact board 32, one of the peaks 52 is located between the 

respective contact members 28, 30. Therefore, as the knob 16 is rotated, the peak 

52 that was located between the contact members 28, 30 will contact one of the 

projections 60, 62 depending on the direction of the rotation. If the knob 1 6 is turned 

clockwise, then the peak 52 that was located between the respective contact 

members 28, 30 will first contact the projection 62 and the trailing peak 52b will 

subsequently contact the protrusion 60. Similarly, if the knob 16 is rotated in a 

counter-clockwise direction, the peak 52 will contact the projection 60 and the 

leading peak 52a will contact the projection 62. If the wave length 50 was the same 

distance as the contact surface distance 64, then the peak 52 will contact the 

projection 62 at the same time that the trailing peak 52b contacts the projection 60 a 

sequence, and therefore direction of rotation could not be deferred. Therefore, the 

wave length 58 and the contact surface distance 64 are preferably unequal. 

[0032] Figure 3a shows the knob in a first position 80 where one of the peaks 

52 Is in aligned with the projection 74 of the third contact member in order to form a 

first electrical connection 82. Additionally, one of the troughs 54 is in aligned with 

the projection 60 on the first contact member 28, such that the first contact member 

28 is separated a distance 82 from the contact board 32 and an electrical connection 

is not completed. 

[0033] Figure 3b shows the knob 16 in a second position 86 where one of the 
peaks 52 is in aligned with the projection 60 of the first contact member 58 in order 
to induce a second electrical connection 88 with the contact board 32. Additionally, 
one of the troughs 54 is in aligned with the projection 74 of the third contact member 
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68 such that the third contact member 68 is separated a distance 82 from the 

contact board 32 and an electrical connection is not completed. 

[0034] Figure 3c shows the knob 16 in a third position 90 where neither the 

first contact member 28 nor the third contact member 68 are in electrical connection 

with the contact board 32. The third position 90 is considered to be an equilibrium 

position because the projection 60 and the hemispherical receptacle 63 form a 

matting connection 92 and the projection 74 and the hemispherical receptacle 63 

form a matting connection 92. The matting connections 92 act as an indexing 

means by providing a slight resistance to rotation of the knob 16 in order to indicate 

to the operator that the knob 16 is located at particular setting. This resistance or 

tactile indicia permits the operator to feel each setting or level of the adjustment 

assembly 12. 

[0035] In the third position 90, the respective contact members 28, 30, 68, 70 

bias the knob 16 towards an equilibrium position. More specifically, the respective 
contact members 28, 30, 68, 70 are biased such as to move in direction away from 
the contact board 32 substantially parallel to the longitudinal axis 22, thus creating a 
spring force acting on the second end 44 of the knob 16. When one of the peaks 52 
is in contact with a respective contact member 28, 30, 68, 70 the spring force is 
greater due to the large deflection of the contact member 28, 30, 68, 70. Thus, the 
knob 16 becomes more difficult to rotate as one of the peaks 52 aligns with one of 
the contact members 28, 30, 68, 70. Additionally, the shape of the peaks 52 and 
troughs 54 may generate a rotational force perpendicular to the longitudinal axis 22 
based on the angle of contact between the second end 44 of the knob 1 6 and the 
respective contact member 28, 30, 68, 70. Therefore, the respective contact 
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members 28, 30, 68, 70 will tend to rotate the knob 16 in a clockwise or a counter- 
clockwise direction and into the equilibrium position 90. 

[0036] It is therefore intended that the foregoing detailed description be 
regarded as illustrative rather than limiting, and that it be understood that it is the 
following claims, including all equivalents, that are intending to define the spirit and 
scope of this invention. 
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